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A  NEW SOIL SAMPLER
W . H. STEVENSON
Introduction
A  laboratory study of the physical characteristics of soils 
has come to he considered of primary importance in soil investi­
gations. Much has been done within recent years toward study­
ing these properties with air dried samples. Comparatively few 
attempts, however, have been made to study samples which pos­
sessed the texture, structure, moisture content and other features 
found under field conditions. For many reasons, investigators 
cannot materially add to our knowledge as long as data is secured 
only from air dried samples. Real progress in research can begin 
only with the use of such apparatus as will enable the investi­
gator to deal in the laboratory with samples of essentially the 
same physical properties as are possessed by the soils in the field.
It is believed that the appearance of this sampler will be 
welcomed by investigators because it brings into the laboratory 
some actual field conditions heretofore unknown. The main 
value of this implement, nevertheless, lies in the facts that the 
samples obtained by it are secured rapidly and undergo no 
change in physical condition.
The writer desires to express his sincere appreciation for 
the valuable assistance rendered by Mr. M. W. Pullen, from 
whose drawings the sampler herein described was built. Much 
of the mechanical success of the sampler is due to his skill. 
Credit is also due Mr. A. L. Hollingsworth, who has furnished 
the results of tests used herein.
METHODS OP SOIL SAMPLING NOW IN USE.
Many devices and methods have been introduced for soil 
sampling.* For general physical and chemical analytical work 
the standard methods of sampling are all essentially the same 
and each of them has proven more or less satisfactory for the 
purpose for which it was devised.
With one or two exceptions, none of the methods of sampling 
which have thus far been introduced makes it possible to bring 
to the laboratory a sample of soil in the condition in which it 
rested in the field.
_*See Wiley’s “ Principles and Practice of Agricultural Analysis,”  Vol. X; pp. 61-85, 
for a discussion of methods for sampling soils. See, also Hall’s “ The Soil,”  pp. 45-48.
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Fig. i. The Sampler with All Attachments Complete.
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6In the method of sampling proposed by the investigators 
at Rothamsted, a steel or brass frame, fitted with a keen cutting 
edge and open at top and bottom, is driven into the soil by 
repeated blows with a wooden or iron hammer to any desired 
depth or until its upper edge is level with the surface of the 
soil. This method has objections. For example, the core of 
soil within the frame is generally more or less compacted during 
the process of sampling. For this reason, the sample of soil 
does not possess unchanged physical characteristics, and hence 
it cannot be used to advantage in a study of many of the more 
important physical properties of the soil.
A  method of sampling which more closely meets the require­
ments of the soil physicist, who desires to determine the perme­
ability of soil to water or air and to study other physical 
properties, has been proposed by Whitney and is described by 
Wiley in the following words:
“An excavation 2 feet square and 18 inches deep is made in the soil. On 
one side of this hole the sample of soil or subsoil is secured by means of a 
narrow saw blade and a sharp carving knife. The sample of soil should be 2 
inches square and from 3%  to 4 inches long. It is placed in a brass cylinder 
3 inches long and 3Y\ inches in diameter. The open space in the cylinder is 
filled with paraffin heated just to its melting point. As the paraffin cools the 
upper surface should be kept stirred to prevent the mass when set from re­
ceding from the square column of soil. Care must be taken to keep the 
paraffin from the ends of the soil columns and these should be left, as far as 
possible in their natural condition. The rate of percolation of the water may 
be determined at the time the sample is secured. For this purpose, an addi­
tional section of brass tube 2 inches long is fastened to the one holding 
the sample by a rubber band. An iron rod is driven into the earth carry­
ing a retort stand ring supporting a funnel filled with fine gravel. The 
lower end of the soil column in the brass cylinder is placed on this gravel. 
Water is next carefully poured upon the top of the sample of soil being 
careful not to disturb the surface. When the water begins to drop from 
the funnel a graduated glass is set under it and the time required for a 
given volume to pass through under an initial pressure of 2 inches is noted.”
This method, also, is open to objections. In the first place, 
it is often difficult to secure an unbroken core of soil to a con­
siderable depth, and, further, the sample which is -taken by 
this method is too small for many lines of study.
A NEW SOIL SAMPLER.
The writer, with the assistance of M. W. Pullen of the 
Engineering Division, Iowa State College, has devised a sampler 
by which he has largely overcome each of the objections referred 
to, and is enabled to take, in a comparatively short time, a core 
of soil 3 inches in diameter and of any desired depth up to about 
15 inches'. This sample possesses every physical characteristic 
of the soil in the field. The new apparatus makes it possible 
for the operator to quickly and easily secure a large sample of 
soil for mechanical and chemical analyses. For this purpose
6
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7Fig. 2. The Sampler in Position W hen a Core of Soil About 8 Inches Long 
Has Been Bored from the Soil Mass.
7
Stevenson: A new soil sampler
Published by Iowa State University Digital Repository, 1905
8it promises to prove more useful than some of the devices which 
are now employed.
The new sampler is especially adapted for taking samples 
of soil for the determination of volume weight, moisture content, 
water holding capacity, permeability to water or air, capillary 
movement of water and other physical characteristics. The 
sampler has been tested in many different types of soil. No 
particular difficulty has been encountered except in coarse gravel 
and in heavy soils which were very wet. When the soil is in a 
condition favorable for crop growth, a sample of soil 3 inches 
in diameter and 10 or 12 inches in length may easily be secured 
by two operators within six or eight minutes. A single operator 
finds it somewhat difficult to get a sample. However, an expe­
rienced man by using a spade two or three times to remove the 
soil from the sides of the machine, has secured samples without 
undue exertion.
The total weight of the sampler, exclusive of the wooden 
frame, is 26 pounds and it may be transported from one point 
to another with little difficulty.
During the past year a large number of laboratory deter­
minations have been made with samples of soils which were 
taken with the new sampler. The data secured are for the 
most part very satisfactory and are of such a nature as to justify 
the conclusion that the sampler will prove of value whenever 
a study is made of the physical properties of soils. A  portion 
of the data referred to is presented in another part of this 
publication. (See page 26.)
The sampler, with all attachments complete as now used 
by the writer, is shown in Pig. 1. Figure 2 represents the 
machine in position when a core of soil about 8 inches long has 
been bored from the soil mass.
DESCRIPTION OP THE NEW APPARATUS IN DETAIL.
The new soil sampler is not complicated and may be made 
by any first-class mechanic in a well equipped machine shop. 
The sampler consists of an outer cylinder of steel, fitted at 
the lower end with two sets of cutting teeth of tool steel; spiral 
grooves , are milled on the outer side of this cylinder which serve 
to give increased cleaning capacity to the sampler.
A  steel cylinder, with an' inside diameter of a little more 
than 3 inches and with a guide rod 19 inches in length, fits 
snugly within the outer cylinder. This inner cylinder does not 
turn with the cylinder which carries the cutting teeth, but is 
held rigidly in place by the key as shown in Fig. 1. I f this 
cylinder were to turn, the core of soil would be broken and 
would thus be rendered useless for a determination of certain 
physical properties of the soil. A  cylinder made of heavy
8
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Fig. 2A. The Parts of the Complete Sampler.
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galvanized sand screen with 8 meshes to the inch is placed 
inside of the inner steel cylinder. The screen or wire cylinder 
should fit into position perfectly and there should be no open 
space between this cylinder and the inner steel cylinder. As 
the outer cylinder bores into the soil and separates a core of soil 
from the soil mass, the inner steel cylinder, carrying the wire 
cylinder, is carried downward at a rate uniform with that of the 
outer cylinder and the core of soil is pushed with but little 
friction and in an unbroken condition into the wire cylinder. 
When a sample of soil has been secured to the desired depth, 
the sampler is withdrawn and the wire cylinder, which etmtains 
the core of soil, is removed from the machine. When the soil 
sampler is in operation, it is held rigidly in position by a wooden 
frame which is supported on four legs as shown in Fig. 1.
SPECIFICATIONS FOR A SOIL SAMPLER.
The soil sampler described in general terms in the preceding 
paragraph consists of fourteen distinct parts. In the construc­
tion of this sampler the greater part of the work must be done 
in a machine shop. Some of the pieces must be forged out, then 
machined. A  brief description of the various parts of the 
apparatus is given below. With the aid of these descriptions 
and the photographs and drawings shown in this bulletin, a 
skilled machinist should be able to construct a soil sampler 
which will work as satisfactorily as the original sampler. With 
a few minor changes, the drawings are copies of the original 
drawings which were used in making the first sampler.
- FINISH.
No fancy finish is required for this apparatus. A  finish of 
this character would add to the cost of the sampler, but would 
not increase its efficiency. The cutting teeth must be smoothed 
with a file and emery cloth, and the same treatment must be 
given the outer surface of Piece 3. I f this matter is neglected, 
the apparatus will not clear itself properly.
SOIL SAMPLER PARTS.
P ie c e  1. I n n e r  o r  C o r e  C y l i n d e r . Material— 3-inch 
standard iron pipe. Make one. Machine shop. The inside 
of the pipe is to be bored out straight and fairly smooth. Take 
as light a cut as is possible in order that the inside diameter 
shall be but a little more than 3 inches.
P ie c e  2 . I n n e r  o r  C o r e  C y l i n d e r  C a p . Material—  
Cast iron. Mahe one. Pattern shop, foundry, machine 
shop. This piece is secured in the square or upper end o f 
Piece 1, with three ^-ineh machine screws. Turn the outer
10
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edge flush with Piece 1. There should he no play between 
Pieces 1 and 2 when the screws are solidly in place. See Pig. A.
P ie c e  3. O u t e r  o r  C u t t i n g  C y l i n d e r .— Materials— 
3 1-2-inch iron pipe, No. 8 B. H. machine screivs. Four 
strips of sheet iron. Machine shop. On this pipe are to be 
milled four spiral grooves as drawn. The spirals are to make 
one complete turn in 10 inches as nearly as the milling machine 
will cut. A  section of the pipe is shown with necessary details 
of the groove. A  development of the cutting end of the piece 
is shown. Small angle pieces are to be attached to the piece 
as indicated in the drawing. These serve to give increased 
clearing capacity to the sampler. It is advisable not to fit the 
angle pieces until after fitting up the cutting teeth.
P ie c e  4 . I n s id e  C u t t i n g  T e e t h . Material— Tool steel
Make four. Forge shop, machine shop. ‘ The drawings 
which are shown can at best serve but as a guide to the making 
of these pieces. Figures 8 and 9 show how the teeth are to set 
in the finished machine. It is intended in the machines that 
may be made from these drawings that these teeth shall be 
shorter than the other teeth, namely, Piece 8. In the original 
machine the teeth are of nearly the same length as may be seen 
from the illustration. With Pieces 1 and 3 in his possession, the 
smith will more readily forge out the teeth, these serving as a 
guide to his work. These teeth must cut under the edge of 
Piece 1 by at least ¡¡| inch as indicated in Fig. B. After ma­
chining, the cutting edges should be hardened. In the top view 
of the drawing the 2^4 ins. R. is the maximum radius of the 
sampler cutters. The 2 ins. R. is the outside of the 3% ins. 
pipe. The 1% ins. R. is that of the 3% ins. pipe. The 1 y2 
ins. R. is the inside of the core cylinder.
P ie c e  5 . T u r n in g  H a n d l e . Material— Machine steel.
Make one. Forge and machine shops. This piece fits in 
the notches in the upper end of Piece 3 and is used to turn 
the same. See Fig. A. for relationship of the parts.
P ie c e  6 . G u id e  R o d . Material—Machine steel. Make
one. Machine shop. Keyway full length. This screws into 
Piece 2 very tightly to prevent turning and may be keyed to it 
if necessary. Any turning between Pieces 1, 2 and 6 will ruin 
the core of soil.
P ie c e  7. T u r n in g  H a n d l e  C l a m p . Material— Sheet
iron. Make two. Machine shop. These pieces serve to 
hold the turning handle in place on Piece 3. They are very 
simply secured by means of two pins in each which extend 
through holes to match in Pieces 3 and 7. Fig. A. shows one 
of the pins in place.
11
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P ie c e  8 . O u t e r  C u t t i n g  T e e t h . Material— Tool steel.
Make four. Forge and machine shops. These teeth are 
to fit upon the teeth left at the lower end of Piece 3. It 
will be necessary for the smith to have Piece 3 to fit the teeth 
properly. Observe carefully the angle at which the tooth is 
drawn, and note that the top view is for this position. These 
teeth will be secured in position by 3^4 inch flat head machine 
screws, placed as seems most advantageous in fitting up.
P ie c e  9 . K e y . Material—Machine steel. Make One. 
Machine shop. This key fits in Piece 11 and prevents the turning 
of Piece 6 and attached parts.
P ie c e  10. G r i p s . Material— Wood, Make two. Wood
shop. These grips are for the turning handle. Poplar makes 
excellent grips for this purpose.
P ie c e  11. C o l l a r . Material— Cast iron. Make one.
Pattern shop, foundry, machine shop. It is advisable in fitting 
up this piece to make it fit Piece 6 as closely as possible and yet 
not cause much friction. This piece and Piece 6 guide the 
action of the sampler. The collar is secured to Piece 12 with 
four large, flat head wood screws.
P ie c e  12. S o il  S a m p l e r  S t a n d . Material— Wood. Make 
one. Wood shop. Poplar makes a good stand. Any wood 
that will make a stiff stand will prove satisfactory. The legs are 
to be fastened to the bar with 2y2 ins. bolts in each.
P ie c e  13. S p i k e s . Material— Wrought iron or machine 
steel. Make four. Forge shop. These four spikes are secured 
to the ends of the legs of the soil sampler stand and keep it 
from twisting when the machine is operated.
P ie c e  14. S c r e e n  o r  W ir e  C y l i n d e r . Material—
Heavy galvanized sand screen. Make one for each sample of 
soil. Care must be taken to make the screen cylinders fit 
perfectly within the inner steel cylinder. One of the most 
satisfactory methods to follow in the construction of these cylin­
ders is to cut a piece of screen equal in length to the inner steel 
cylinder and of such a width that when placed in the steel 
cylinder the edges will overlap about one inch. The screen 
should next be withdrawn from the steel cylinder about 2 
inches and the overlapping edges riveted tightly together with 
a small copper rivet placed about one inch from the end. Rivets 
should be driven in this way the full length of the screen cylin­
der at a distance apart of 2y2 or 3 inches. A  method of fasten­
ing the screen together, which requires somewhat less time and 
allows the cylinder to be opened more easily for an examination 
of the sample of soil, is to weave a small copper wire through 
the meshes of the overlapping edges from top to bottom of the
12
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cylinder. However, this method is not as satisfactory as the 
one in which rivets are nsed.
Fig. A. shows the relation of parts at the upper end of the 
cutting and core cylinders.
Fig. B. ^shows the relationship of the cutting teeth and 
the lower ends of the cutting and core cylinders. This figure 
is a development of the cutting end of the soil sampler. One 
necessary dimension is given in this figure, that is, the relation 
of the ends of the core and cutting cylinders. The manner in 
which the soil enters the receiving screen is illustrated in the left 
hand drawing. It will be observed that the refuse from the 
inside cutting teeth is carried up these teeth a short distance, 
then drops back on the outer cutting teeth and is carried upward 
on the spiral of Piece 3.
METHOD OP OPERATING THE SOIL SAMPLER.
When a sample of soil is to be taken, the wire cylinder 
is placed within the inner steel cylinder. The bottom edges of 
these two cylinders should be flush. The core cylinder is now 
placed inside of the cutting cylinder and the handle is fastened 
into place with the lugs and pins. •
See Fig. 1 for the adjustment of the handle and parts. The 
key is next placed in the collar which is in the center of the 
wooden stand and the guide rod is then thrust through the 
collar. The sampler is now set over the spot where the core of 
soil is to be taken. The spikes on the legs of the stand are 
pressed solidly into the soil to their full length.
When the sampler is thus placed in position, turning the 
handle drives the teeth into the soil. The inner cylinder and 
the cutting cylinder sink gradually and at a uniform rate into 
the soil and the core of soil which is separated from the soil 
mass is pushed into the wire cylinder. When the soil is compact 
and a sample is taken to a depth greater than 8 inches, the 
work of turning the apparatus is greatly reduced by loosening 
the soil on two sides of the cylinder, with a spade.
When a core of soil of the desired length has been secured, 
the soil is dug away from one side of the cutting cylinder, the 
stand is removed by lifting it upward from the guide rod and 
the sampler is pushed over into the excavation made with the 
spade. It is now comparatively easy to remove the sampler 
from the hole which it has bored. The inner cylinder is next 
taken out of the cutting cylinder, and the wire cylinder, which 
encloses the core of soil, is removed by a steady pull with a 
pair of pliers.
The teeth and the inside of the lower part of the cutting 
cylinder should be freed from any refuse material that may have
13
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accumulated during the process of boring, before another sample 
is taken.
I f  a sample is desired from the underlying zone, an exca­
vation of ample size to permit of the operation of the sampler 
is made with a spade to the required depth; the sampler is then 
placed in position over the spot from which the core of soil is 
to be taken and the former operations are repeated.
When the sampler is not in use the steel cylinders should be 
placed in kerosene in order to prevent rusting. Cylinders which 
have been cared for in this manner during the past nine months 
are in excellent condition and work as satisfactorily as when 
brought from the shop. Fig. 3 shows the cutting and core cylin­
ders in a can filled with kerosene.
TREATMENT OF SAMPLES IN THE LABORATORY.
The treatment which is given the samples in the laboratory 
depends directly upon the character of the data which is to be 
secured from a study of the samples. For general physical and 
chemical analyses, the soil is removed from the cylinder, thor­
oughly air dried and placed in a clean, dry jar, sealed and 
labeled. The label should indicate the locality where the sample 
was secured, the type of soil, and any other information which 
is necessary for proper description and identification.
The volume weight of the soil, in the condition in which 
it rested in the field, may be determined without further treat­
ment than the removal of any loose material which may be 
clinging to the outer part of the cylinder.
I f it is desired to determine the volume weight of the air 
dried soil, the sample is removed from the cylinder and dried in 
the same manner as the samples which are prepared for physical 
or chemical analyses.
To determine the permeability of the soil to water or air 
and the rate of rise of capillary water and the water-holding 
capacity of the soil, the wire cylinder which contains the core 
of soil is carefully cleaned with a stiff brush in order to remove 
the loose soil which may have worked out through the meshes 
of the screen. When the cylinder has thus been prepared, it 
is immersed in an upright position to its full length in a bath 
of paraffin heated just to its melting point. The cylinder is 
held in the melted paraffin for a few seconds; it is then with­
drawn quickly and the coating of paraffin is allowed to harden 
somewhat before the cylinder is immersed a second time. This 
process of dipping and cooling must be repeated three or four 
times in order to render the cylinders absolutely impervious to 
water and air. The covering of paraffin, which forms over the 
ends of the soil column during the process of sealing the cylinder, 
may be readily removed with a spatula.
20
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Cylinders are Placed when not in Use.
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Fig. 4. Galvanized Iron Can in which the Paraffin is Melted which is 
Used for Sealing the Soil Samples in the Wire Cylinders.
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A  series of observations with the paraffin at different tem­
peratures indicates that a cylinder may be sealed most easily 
and effectively when the paraffin is kept at the melting point. 
During the past year the writer has successfully used paraffin, 
136°, which cost about eleven cents per pound. Fig. 4 shows 
the galvanized iron tank in which the paraffin is melted and in 
which the cylinders are immersed. This tank isi 20 inches high 
and 9 inches in diameter. About thirty pounds of paraffin are 
required for a tank of this size.
When the sealed cylinders are no longer of value for labora­
tory purposes, the soil which they contain is removed and the 
paraffin is recovered by placing the cylinders in a pan of hot 
water. When this method of treatment is followed the paraffin 
and the wire cylinders may be used many times. A  pan in 
which the paraffin is conveniently removed from the cylinders 
is shown in Fig. 5.
The sample of soil in the paraffined cylinder is prepared 
for the determination of the rate of percolation of water by 
removing about one-half inch of soil from the lower end of the 
soil column and filling the space with fine gravel. The gravel 
is held in place by a disc of muslin fastened securely to the 
lower end of the cylinder. The surface of the\ sample is pro­
tected with a little fine gravel or sand. In the reservoir at the 
upper end of the cylinder, formed by the paraffined portion of 
the cylinder which is not filled with soil, a volume of water 
is maintained at any desired height by the use of an inverted 
stoppered flask containing water and provided with a delivery 
tube reaching below the surface of the water in the cylinder. 
When the end of the delivery tube is partially uncovered by 
the removal of the water through percolation, a bubble of air 
ascends the tube, thus allowing water to escape from the flask 
into the cylinder. When the water begins to percolate from 
the column "of soil, it is collected in a suitable vessel such as a 
pan or a graduated glass and the time required for a given 
volume to percolate through the soil mass under a given pressure 
is noted.
A  group of cylinders which have been made ready, as just 
described, for the determination of the rate of percolation of 
water is shown in Fig. 7.
Samples of soil are prepared in much the same way for the 
determination of the rate of flow of air. The principal difference 
is in the fact that a portion of the gravel is removed from 
the lower end of the cylinder which makes it possible to replace 
the covering of muslin with a cork which is made air tight with 
a coating of paraffin. A  glass tube extends through the center 
of the cork. A  piece of wire screen is placed between the cork 
and gravel in order to keep the gravel from working into the
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Fig. 5. Galvanized Iron Pan in which the Paraffin is Melted from the
Wire Cylinders.
Fig. 6. Side View of the Cutting Cylinder Showing the Eight Teeth
and the Spirals.
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Fig. 7. A  Group of Paraffined Cylinders Fitted Up for the Determination 
of the Rate of Percolation of Water.
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glass tube. A  rubber tube connects this glass tube with the 
aspirator.
Samples which are in cylinders which have been paraffined 
may also be used for a study of the movement of water by capil- 
lanty and for a study of the water holding capacity of a soil. 
Jb or these gjg|S| no preparation of a cylinder is required other 
than paraffining and securing in place a disc of muslin over 
the lower end of the cylinder.
TESTS OF SAMPLES TAKEN W ITH THE NEW  SAMPLER.
During the summer and fall of 1907 some laboratory tests 
were made to determine the closeness with which it is possible 
to duplicate the samples in volume weight, percolation, cap­
illarity, etc. ’ ^
Owing to the fact that soil samples, even when taken from 
a limited area, are not uniform with respect to shrinkage cracks, 
holes made by worms and the decay of roots and the content of 
organic matter, we very naturally find that one sample differs 
somewhat from another in weight, permeability to air or water 
and other physical characteristics.
In a series of observations it was found that in nearly 
every group of samples from a limited area, the data secured 
irom at least one or two samples varied more or less widely from 
the mean of the group. Almost invariably, when the cylinder, 
which contained the irregular sample, was opened for inspection 
a physical condition of the soil core was discovered which was 
quite different from that of the more uniform samples. For 
example, in one instance a sample was discovered in a group of 
samples which were in a percolation test, through which me­
andered a hole about %  of an inch in diameter; in another 
sample a layer of undecayed organic matter was found about 
two inches below the surface. This lack of uniformity in the 
samples proves that the soil in the field is widely different in 
physical characteristics within limited areas. Because of this 
variation in the field, we find that samples do not duplicate 
closely when tested in the laboratory.
But notwithstanding the fact that samples are found which 
act erratically when tested, this method of studying the physical 
properties of soils furnishes data of distinct value provided a 
large number of samples are used in a single test and that those 
samples are discarded which for any reason are found to be 
very irregular.
The closeness with which it is possible to duplicate the 
samples in volume weight by this method is shown in the follow­
ing table. Each group of samples was taken from an area of 
approximately 300 square feet and each represents a somewhat
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Fig. 8. 
pier.
7
A  GROUP OF W IR E  CYLINDERS
On the Left is One which Has Been Fitted for Use in the Sam 
The Middle Cylinder Contains a Core of Soil and the One on 
the Right Has Been Sealed with Paraffin.
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different phase of Marshall loam. The samples were secured 
from the surface to a depth of ten inches.
Table 1.— Showing variations in the Weight of Samples of 
Undisturbed Field Soil.
Sample | 
Number
Group A. Group B. Group C.
1 1813 gms. 1923 gms. 1851 gms.
2 1805 gms. 1912 gms. 2026 gms.
3 1858 gms. 1933 gms. 2009 gms.
4 1779 gms. 1835 gms. 1875 gms.
5 1817 gms. 1829 gms. 1934 gms.
6 1805 gms. 1868 gms.
7 1774 gms. 1891 gms.
8 1844 gms. 1952 gms.
9 1777 gms. 1869 gms.
10 1907 gms.
Samples were also taken from the same soil type and to 
the same depth to test the permeability of the soil to air. A 
part of the data obtained from this experiment is given in 
Table 2.
Table 2.—Variations in the Rate of Flow of Air Through 
Samples of Undisturbed Field Soil.
Sample
Number
Flow of air in c.c. per minute.
Group A. Group B.
1 710 c.c. 917 c.c.
2 766 c.c. 667 c.c.
3 770 c.c. 793 c.c.
4 711 c.c. 955 c.c.
5 968 c.c. 1014 c.c.
The following table contains a portion of the data which 
was obtained regarding the percolation of water through samples 
of Marshall loam and Miami clay loam.
Observations show that there is wide variation in the amount 
of water which percolates through samples taken at the same 
time, to the same depth and within a few feet of each other. 
The samples of Marshall loam were taken in October in a field 
of oat stubble in which spring seeded clover was growing. With­
out doubt the roots of the clover plants, which varied in number 
and in size in the different samples, determined in large measure 
the rate of flow of water downward by percolation. The samples 
of Miami clay loam were secured from a stubble field which 
had been plowed the preceding week.
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Table 3.—Variations in the Rate of Flow of Water through Samples of Undisturbed Field Soil.
MARSHALL LOAM MIAMI CLAY LOAM
JD
t eco Z
4)
i sco Z Sjco Z
V
t i pco Z
V
1 1 1  
co Z
0?SSfe#,
c o Z
VHr*
1 6 
c o Z
©~
uco Z
V
co Z
Water percolated during 1st 30 minutes 
Water percolated during 2nd 30 minutes 
Water percolated during 3rd 30 minutes 
Water percolated during 4th 30 minutes 
Water percolated during 5th 30 minutes 
Water percolated during 6th 30 minutes 
Water percolated during 7th 30 minutes 
Water percolated during 8th 30 minutes 
Water percolated during 9th 30 minutes 
Water percolated during 10th 30 minutes
c. c. 
45 
36 
23 
25 
27 
27 
29
23 
21
24
c. c. 
40 
40 
43 
37 
35 
35 
37 
39 
37 
37
C. C.
23
23
22
22
20
20
20
18
17
17
m c.
76
75
70
67
62
60
57
55
55
60
c. c. 
50 
50 
45 
44 
40 
39 
38 ' 
37
35
36
c. c.
70*
70
65
60
55
c. c. 
30 
25 
20 
22 
15
c. c. 
45 
35 
35 
30 
25
c . c . 
50 
40 
40 
38 
35
»After the test a layer of undecayed organic matter (weeds) was found'in this sample a few inches below the surface!
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CONCLUSION
The advantages which commend the new apparatus are the 
rapidity with which samples can be secured, the unchanged 
physical condition of the core of soil, and its adaptibility for the 
determination of the physical characteristics of the soil. The 
claim is not made for the method that the samples duplicate 
closely where tests are made to determine the physical properties 
of a soil type. It is the opinion of the writer that these varia­
tions are due wholly to factors other than those connected with 
the operation of securing the sample, and it is not probable that 
these factors can be eliminated.
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